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Abstract 
Purpose: Permanent or temporary speech loss can occur due to a variety of medical 
conditions and often requires individuals to use augmentative and alternative 
communication (AAC) strategies and technologies to support communication. 
The use of AAC in medical and rehabilitation settings is critical to ensure the 
health, safety and psychological well-being of communicatively vulnerable in-
dividuals. 
Method: This study surveyed the perceived importance of communication mes-
sages within five categories (Basic Needs, Patient-Provider Specific Communi-
cation, Social, Feelings, and Messages for Young Children) by individuals with 
disability who have undergone recent medical care as well as by rehabilitation 
care providers. 
Results: Results indicated that, with only a few exceptions, participants with disabil-
ity more frequently selected all of the messages listed under the Patient-Provider 
Specific, Social, and Feelings categories compared to rehabilitation care provid-
ers’ responses. Additionally, the individuals with disabilities selected messages 
that were more personalized to their specific care needs under Basic Needs. 
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Both participant groups were asked to also suggest other messages that they 
perceived as important under each category. The other suggested messages 
demonstrated the potential need to provide personalization to AAC displays to 
best meet the communication needs of individuals with disability. 
Implications for rehabilitation: There is a critical need for individuals who find 
themselves in medical settings (ICU, acute care hospital, rehabilitation hospital, 
etc.) to be able to communicate. This study provides preliminary information 
on the breadth of communication content that is perceived as relevant by in-
dividuals with disability and rehabilitation care providers. The need to provide 
personalized as well as a wide range of communication content options was of 
particular importance to individuals with disability. This information may provide 
specific guidance on how to best develop augmentative and alternative com-
munication options for individuals in medical settings.  
Keywords: Augmentative and alternative communication, rehabilitation, patient-
provider communication, disability, assistive technology 
Introduction/background 
C.J. was a 30 year-old male with sudden onset Guillain-Barré which 
rapidly left him paralyzed, on a ventilator, and unable to speak. He 
had to rely on hospital staff to ask him yes/no questions and used eye 
movements to respond. C.J. eventually recovered his ability to speak, 
but reflected on his experiences of being unable to fully express all 
the thoughts going through his mind early in his acute care hospi-
talization and during his transition to rehabilitation. He had many 
questions about what was happening, his prognosis, and treatments 
that might help his condition. He had many emotions he wished to 
express and wanted to be able to communicate these to his wife and 
children. However, his only method of communication relied on his 
communication partner’s ability to guess what he might want to talk 
about using yes/no questions. This severely limited C.J.’s ability to 
communicate during this medically critical and stressful time during 
his recovery. 
There is a critical need for individuals who find themselves in medi-
cal settings (ICU, acute care hospital, rehabilitation hospital, etc.) to 
be able to communicate. Hospital adverse events often occur due to 
communication breakdowns [1], and individuals with communication 
impairments are three times more likely to experience adverse events 
when hospitalized [2]. Regardless of whether communication impair-
ments are temporary (e.g., oral intubation, temporary paralysis) or 
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permanent (e.g., following a neurologic injury or illness), the inability 
to communicate while hospitalized can have lasting psychological 
effects on those who are communicatively vulnerable [3]. 
Despite barriers, communicatively vulnerable individuals have a 
fundamental right to engage in patient-provider communications 
(PPC) in medical settings and engage actively in their care [3]. The 
Joint Commission [4] adopted the following definition of PPC: “Ef-
fective communication is the successful joint establishment of mean-
ing wherein patients and providers exchange information, enabling 
patients to participate actively in their care from admission through 
discharge, and ensuring the responsibilities of both patients and pro-
viders are understood. To be truly effective, communication requires a 
two-way process between patient and provider in which messages are 
negotiated until information is correctly understood by both parties. 
Successful communication takes place only when providers under-
stand and integrate the information gleaned from patients, and when 
patients comprehend accurate, timely, complete, and unambiguous 
messages from providers in a way that enables them to participate 
responsibly in their care.” [4,p.1]. 
Communication impairments often necessitate use of augmentative 
and alternative communication (AAC) strategies and technologies to 
support expression, but use is inconsistent. Communication supports 
using AAC can range from “low tech” (e.g., gestures, writing, paper 
communication boards) to “high tech” (e.g., tablet and computer-
based devices with software and apps that include pictures, symbols, 
and onscreen keyboards for spelling messages) [5]. Staff expertise can 
drive AAC selection [6]. For example, many intensive care units (ICUs) 
and acute care settings may lack AAC knowledgeable therapists (e.g., 
speech-language pathologists), [7–9] and thus rely on nurses to iden-
tify and implement AAC strategies with communicatively vulnerable 
individuals. In the ICU, nurses frequently employ gestures/expressions, 
answering yes/no questions, and handwriting to communicate content 
that frequently focuses on basic needs such as pain [6,10]. 
Beyond basic needs, patients and families have also expressed a 
desire to communicate more individualized, personalized, and emo-
tional content in ICU and acute hospital settings as well as engage in 
conversations regarding end-of-life decisions [10–12]. As individuals 
transition to rehabilitation hospitals, their need to communicate on a 
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wide range of topics to actively engage in their care and connect with 
their friends and family continues to expand [13]. 
Supporting the needs of communicatively vulnerable individuals 
in medical settings requires not only the appropriate AAC technol-
ogy, but also knowledge, skills and staff expertise. While a wide range 
of communication boards and software/applications have been de-
signed to support communication in medical settings, there is paucity 
of evidence in the literature as to the specific messages that might 
be most beneficial to include in AAC systems (low or high tech) to 
support communication in medical settings. This preliminary study 
investigated the importance of communication content options for 
individuals with communication impairment receiving inpatient care 
and for care providers interacting with those patients in a rehabili-
tation setting. This work represents a critical first step to advancing 
understanding of the content needs of patients and the diverse pro-
fessional team with whom they communicate. 
Method 
Participants 
The participants included 10 individuals with disabilities who were 
currently receiving care at a free-standing rehabilitation hospital in 
the Midwest. Additionally, 128 rehabilitation providers who worked in 
the rehabilitation hospital participated. The individuals with disability 
were referred by their primary therapist or a nurse familiar with them. 
Rehabilitation care providers were recruited via an email survey. 
Individuals with disabilities 
This group consisted of nine males and one female who had the fol-
lowing diagnoses and received care for this diagnosis or complica-
tions related to the diagnosis within the past 5 years: Guillain-Barré 
syndrome (2), spinal cord injury (5), cerebral palsy (1), brainstem stroke 
(1), and traumatic brain injury (1). Two participants had been unable 
to communicate early in their recovery and relied on AAC to sup-
port communication (switch scanning and eye tracking devices as 
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well as low tech alphabet boards). Both used power wheelchairs (one 
with head control and one with joystick control) to negotiate their 
environments. Eight individuals used their natural speech to support 
communication during their recovery. Of these individuals, six used 
power wheelchairs with either joystick or head control, and two had 
progressed to independent mobility without a wheelchair by the time 
they completed the survey. 
Rehabilitation providers 
This group was comprised of 6 case managers/social workers, 3 neu-
ropsychologists, 34 nurses, 30 occupational therapists, 2 physiatrists, 
22 physical therapists, 3 recreational therapists, 3 respiratory thera-
pists, and 25 speech-language pathologists who collectively averaged 
10 years working in their current discipline (range of <1–35 years). 
Of these participants, 12% worked only with pediatric patients, 68% 
worked only with adult/geriatric patients, and 20% worked with both 
pediatric and adult/geriatric patients. The diagnoses providers reported 
serving included stroke (64%), traumatic brain injury (63%), spinal cord 
injury (38%), patients dependent on ventilator support (26%), ortho-
pedic injury (22%), degenerative diseases (e.g., amyotrophic lateral 
sclerosis, multiple sclerosis) (20%), developmental disabilities (e.g., ce-
rebral palsy, Down Syndrome) (11%), burns (9%), and other neurologic 
disabilities and diagnoses (e.g., Guillain-Barré syndrome, medically 
complex, cardiac rehabilitation, dementia, wound) (7%). 
Materials 
A printed survey was prepared for patient participants and a similar 
online version of the survey was prepared for rehabilitation providers. 
The survey included categories of messages commonly used on com-
munication boards and in communication device software. Content 
was divided into five key categories: Basic Needs, Patient-Provider 
Specific Communication, Social, Feelings, and Messages for Young 
Children. Ten to 15 example messages were given under each cat-
egory. Space was provided following each category for respondents 
to include other messages that may not have been reflected in the 
examples given. 
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Procedures 
Following IRB approval of the study, potential participants were invited 
to complete a paper version of the survey (individuals with physical 
disabilities) or an online survey (rehabilitation care providers). The 
paper survey for individuals with disabilities requested basic demo-
graphic information including gender, diagnosis, and history of using 
AAC. A research team member was available to assist individuals with 
physical disabilities in completing the survey (i.e., physically record-
ing participant’s desired responses). The rehabilitation care providers’ 
electronic survey collected background/demographic information in-
cluding discipline and years of experience working with select patient 
populations. The survey included the following instructions for both 
groups: “This survey will provide you with examples of messages that 
patients might want to communicate. You will be asked to indicate 
what messages would be most appropriate and to provide additional 
message ideas that may not have been included.” 
Data analysis 
Data were analyzed descriptively. The percentage of respondents that 
selected a message was calculated. Written responses related to rec-
ommendations for additional messages to include were analyzed to 
identify common themes and for frequency (e.g., how many respon-
dents indicated a specific additional message needed to be included). 
When two or more participants recommended similar content, then 
this content was identified as a theme. 
Results 
Messages selected as important for a patient to be able to com-
municate in a medical setting 
The percentage of individuals with a disability and the percentage of 
rehabilitation care providers indicating that specific messages were 
important for patients to be able to communicate in a medical setting 
are displayed in red and grey, respectively, within the categories of 
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Basic Needs (Figure 1), Patient-Provider (Figure 2), Social (Figure 3), 
and Feelings (Figure 4). The percentage of rehabilitation care provid-
ers indicating that a specific message was important to be able to 
communicate in a medical setting for pediatric patients is provided 
in Figure 5. This survey did not include children, thus no data from 
children are included on Figure 5.   
Other suggested messages 
Participants with disabilities and rehabilitation care providers iden-
tified additional messages they thought were missing but impor-
tant to include within each of the categories including Basic Needs 
(n=87 additional messages suggested), Patient-Provider Communi-
cation (n=21), Social (n=20), Feelings (n=9), and Messages for Young 
Figure 1. Percentage of Basic Needs messages selected as important by individuals 
with disability and rehabilitation care providers.   
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Figure 3. Percentage of Social messages selected as important by individuals with 
disability and rehabilitation care providers.   
Figure 2. Percentage of Patient-Provider messages selected as important by indi-
viduals with disability and rehabilitation care providers.   
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Figure 5. Percentage of Messages for Young Children selected as important by 
rehabilitation care providers.  
Figure 4. Percentage of Feelings messages selected as important by individuals with 
disability and rehabilitation care providers.  
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Children (n=20). Themes were identified when two or more partici-
pants recommended similar messages. Under Basic Needs, the addi-
tional suggested messages included the following themes: environ-
mental control (e.g., TV on/off, turn lights on/off; 14% of responses), 
comfort (20% of responses), bathroom needs (7%), signs of auto-
nomic dysreflexia (6% of responses), request for someone (7% of re-
sponses), temperature control (7% of responses), and general itching, 
feelings, and medication (3%). Under Patient-Provider Specific Com-
munication, the additional suggested messages included the follow-
ing themes: treatment plan or plan of care (29%), pain (29%), and re-
questing contact with family or care-provider (19%). Under Social, 
the additional suggested messages included the following themes: 
requests for visits and questions about family (20%) and gratitude 
(15%). No themes emerged from the Feelings categories with only 9 
suggested messages. Under Messages for Young Children, the addi-
tional suggested messages included the following themes: age-ap-
propriate bathroom (10%), preferred activity or toy (35%), hurt/pain 
(15%), yes/no (10%), and activity cessation (15%). Table 1 includes all 
suggested additional messages per category and theme. Messages 
that were suggested multiple times are only included listed in the ap-
pendix once, but an asterisk (*) has been placed next to the message 
to indicate that it was suggested multiple times. 
Discussion 
The capacity to communicate basic needs, health care concerns, social 
messages and feelings while hospitalized is critical for the wellbeing 
and medical safety of patients including those who are communica-
tively vulnerable. This study examined the perceived importance to 
individuals with disabilities and rehabilitation providers of messages 
commonly used in AAC technologies to support communication in 
medical settings. The results demonstrated the breadth of messages 
that are important for communicatively vulnerable individuals to be 
able to express. Equally important, the data point to the disparity that 
exists in the perceived importance that healthcare professional par-
ticipants and participants with disabilities place on select messages. 
Personalization of AAC content has been identified as an important 
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Basic needs
Environmental control
• Need my call light
• Open/close the door
• Lights on/off







• I have an itch*
Bathroom needs
• Need to be cleaned up










• Call mom/dad/care provider



















• Eat, drink, ice chips
• Mouth swab




Messages to help patients direct their 
cares to unfamiliar care staff
• I need a path to move my wheelchair 
or walker
• Pain (specific body parts)
• Short of breath
• Need RT




• Come and give me walk
Patient-provider specific
Pain messages
• When are my next pain meds sched-
uled?•
• Specific symptoms
• Can I have some pain medication?
• My pain medicine isn’t helping
Request to contact family or care-giver
• Please contact my family.*
• Was my caregiver told this?
Treatment or plan of care
• How am I doing?
• What is the plan?
• Where am I going?
• Why do I need this?
• I don’t understand.
• Why are we doing this?
Other suggested messages
• Does my insurance cover this?
• How will I pay for this?
• I can’t sleep at night
• I’m anxious.
• When can I rest?
• What is your name?
Social
Requests for visits
• When will you be back to visit?*
• When are you coming?




• How is your family?
• How are the kids?
Other suggested messages
• Turn on my TV, radio, computer, CD 
player.
• Help me with my cell phone, com-
puter/tablet, remote, change chan-
nel on TV, etc.
• Get me up for _____ (activity)
• I miss you*
• I’m sorry
• This is my friend/nurse/doctor
• Hello/goodbye
• Specific items from home
• Thank you
• Tell me what is going on with you.
• Tell me something funny that hap-
pened today
































   
Table 1. Other suggested messages per category and theme (specific messages that were suggested 
multiple times are indicated by an asterisk).
Fager  et  al .  in  Disab i l i ty  &  Rehab . :  Ass i s t ive  Tech .  16  (2021 )       12
component to achieving successful transactional communication 
[14,15]. The results of this study also support the notion of person-
alization of AAC content to address the diverse needs/interests of 
varying patients. 
The Basic Needs category generated the greatest number of sug-
gested additions (n=87), suggesting that current AAC strategies may 
notably under-emphasize the importance of these messages to effec-
tive and comprehensive patient-care provider communication. Anec-
dotally, participants with disability not infrequently offered a rationale 
for their selection while completing the survey with the researcher’s 
assistance. For example, many participants with disability tended to 
select Basic Needs messages based upon their personalized needs 
and specific condition (e.g., “I didn’t ever feel dizzy during my hospital 
stay”). These findings suggest that AAC designs should be simplified/
customized based on patients’ unique needs to decrease the need to 
visually scan/ navigate extraneous content and to increase successful 
communication of urgent needs. 
With only a few exceptions, participants with disability more fre-
quently selected all of the messages listed under the Patient- Provider 
Specific, Social, and Feelings categories compared to rehabilitation 
care providers’ responses. It is possible that while messages intended 
to communicate basic needs are dependent upon the specific condi-
tion of the patient, the other categories (e.g., Patient-Provider Specific, 
Social and Feelings) are more universal across individuals undergoing 
medical care. It is important for healthcare providers to understand 
that their patients may desire a broader range of communication 
options beyond communicating Basic Care needs. For example, one 
participant with disability indicated that the Patient-Provider Specific 
messages were very important to him as he wanted to know more 
about his acute medical condition and what was happening to him 
during the time he was unable to speak in the ICU. While healthcare 
provider perceptions might focus on the urgent care needs of the 
moment, it is important to recognize that many patients who are com-
municatively vulnerable still maintain a strong communication desire 
in order to direct their care, participate in care decisions, and express 
social closeness and feelings during this stressful time. 
Balancing the breadth of messages that are important to the pa-
tient without overwhelming them and causing difficulty in finding 
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messages can be challenging. This preliminary data suggests that 
messages related to Basic Care needs may be able to be reduced and 
customized based on the patient’s current condition and potentially 
stratified into frequently used and urgent needs being offered first 
and less frequently used or less urgent needs offered at a secondary 
level. The ability personalize message options based on a patient’s 
unique conditions needs to be quick and intuitive as the develop-
ment and implementation of AAC in some medical settings often falls 
on the shoulders of nurses or other healthcare staff whose time and 
resources are limited. Having intuitive software interfaces that can 
offer suggestions to the end-user or the end-user’s facilitator would 
help the process of personalization. Additionally, suggesting mes-
sages that the healthcare provider might not intuitively select (e.g., 
Patient- Provider Specific messages such as “what is my prognosis” 
or “can you explain more”) may ensure that AAC technology includes 
options that reflect what patients need to be able to communicate in 
medical settings. The other messages that were suggested by the re-
habilitation care providers and the participants with disabilities (Table 
1) demonstrate the strong need for personalization of AAC systems.  
Future directions 
This preliminary study examined messages that are commonly used 
in AAC technologies and systems for patients in medical settings. 
It should be noted that the experiences of healthcare staff from a 
rehabilitation hospital setting were the only providers surveyed for 
this study. The perceptions of care providers from a variety of set-
tings may provide additional insights into changing needs across the 
healthcare continuum. Additionally, the participants with disabilities 
were reflecting on their current (acute rehabilitation) and past expe-
riences in medical settings (i.e., ICU, acute care hospital). Surveying 
participants as they are receiving care in these settings may provide 
differing results. Additionally, this survey targeted primarily the needs 
of adults with disabilities and their clinical care providers. Further work 
is clearly needed to define the needs of young children who are com-
municatively vulnerable as they relate not only to the clinical team but 
also to their family. Also not explored is how language, culture, and/or 
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education influence the content that should be integrated within AAC. 
An additional and critical component to understanding how AAC mes-
sages can be developed and supported in range of medical settings 
would need to also include an analysis of the barriers to setting up 
personalized systems for individuals who require AAC. The results of 
this study suggest a wide range of messages with personalization are 
needed in order to meet the communication needs of this vulnerable 
population. However, we do not yet understand what barriers exist 
for care providers to provide customized AAC and how technology 
can be developed in a way to support this need by a wide range of 
care providers. 
Disclosure  No potential conflict of interest was reported by the authors. 
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